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-At, Ro-Kt*-AI=Xl#**i-Cj3y!Stt**f « 

:7L/'j7i/-vi:*^A/-efcy, ^■:?u^;va'<d— ^<o®± 

:S<DSffllrttBLTl,%« C i: S1#afr -6111*31 1 1CE 
Ra}$IB. 30 

— A3Rfflro7^^7->-v^#^•cfcy. K^u^^i'A'Od? 
* < t t-:^(D®±icffirES 1 jblU^ 2 roESSi5«<0iJ> 

K3£i#««l<)!)lOTHte©ffl»i:*<S)B:*¥Sl>il=ffaprfil 

i>ti<tt 1 ■^a)Jtifi^lA<^^fi^^4^Tt^-5c^:^«fs^: 

[SIS5^9] flERffiTL^tfrU-CBtrET'^^a.x— Si 



[if««io] MEss?L*<, Mfigass-stror- 
ts**^ 1 1 1 ffirEm 1 a>BE»gP«©lWE-4iSA^ 7f? 
l^it^tSSI * *i.r t V i) C i: ^ i: "T 1 A^ l 

[i»*^i2] ilirEm 1 a>aBf%ffift(DiiiiE-si«<. X 

<DL%-r*i.A^ 1 «i=Ei6<Dsa. 

cii*Ji 1 3 ] BtTEm ^R■am^ omt^um^. tm. 

l:i J: o T«lfiE $ *IT U^.5 c: i: ^ ,»: -r •Sit 1 t> 
1 2a)l,^■r*l*M«IZEK<Dg^. 

141 '>^i: < 1 4, 1 oro^MfflES'v v Kl^^ 

l=B^WI=iie$*lTJ3ymE»K««'^-y Km^-(D« 

l?{4a3ito*4TaT^5^;LX— ^i:. fflET-^^^a-X- 

pjKfie^?tT.fcm2<DE^si5«t^fli^fcissi'^>-v Ksa 

a)Sfjt^j£T?feor, «5Em 1 <DESgff«a)-4«*fl5E 
aWKttSl'V'y K3lf^(=«»»l=»Sr-5i:*Ic|irEm2 
<7)iBiKfflJ««)-ig^SfrEr x-^ |cm^Wf::JSSI 
Lfc^. S5Em 1 ©iSIISl5«©ME-ffl5^-0!>±lcaS 

tB»*« 1 5 ] ll9E3£l#ai«A<, 3*14 *#-r * □ - K 

e-At. RD-Ke-Aic3Sj#$tfc*>ywtt^*-r 
^•7^•!>i/A'^:^#^^?^Jy, K:7u^7i,^(D-^(D® 
-tlcfliJEm 1 2 ©E«SP«<Dii>JS: < <t t-SB 

m^m. 1 6 1 flirE3£l*««A<. •& o- K 

e-A3(EfflcD7u^7->v**Ar-efcy, S7u^7i/v© 

'>^i: < 1 4,-:^(D®±lzMEm 1 »t/SI 2 roSBIIgB«© 
1 4icEK0)Sgji^ji. 

m^m. 1 7 ] mEm i o!>ib»sb:»$. mE^xi&ii: 

Lfc-fiIJA^t,ffiE3?}#tS«(0fl!rE<fe«)gp»*T-,=Sffl g« 

*iAM «l=EK©t!JS*S, 
[If 1 8 1 ^Elg 1 (OiB^gB*t<DS9E-4gS. tI? 

i=ii»m«i-rs;it*i#ttfr.5K*«i 4Axe.i 7© 

[il*^ 1 9 ] AdEIg 1 (7>iSMlSBftO>ffi[E-«ii$. X 
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[OO O 1 1 
[00 0 21 

j¥±*-&. ^-iDttS-c, cojttsi'^y k;^. 5 •< incise 

[0 0 0 3] ift^. aslT^-f x^73£B<D:*:gfi<tRt;S 
L<^i:•^r#TL^«. 

[0 0 0 41 KcDSffifiaatto^n^-rs^s 

(«jL«. 4*B|SF6-25 99 05#^ffl, 1*IB¥6- 
3 0 9 8 2 2-^^«, «BB¥8- 1 8 O 6 2 3#4i«# 

m . 

[0005] 

m«triSl!iS (MR) fg^lcJ:4Ki^HJLm^&i;'f>5«' 
[00061 t^\Z. T^7^iX— ^li-t<DaWA^P>. 



[0 0 0 71 «£or*fiisi*. a*ati5©±aLfcp.as 
^*«>B-rst,a)-cfcy. ^-roswi*. aseg^toffl 

[0 0 0 8] **IS<D<te<Dawl*, Sffiiiaai'ifflroT 
10 ^7^iX-ai|cJ:i,^{ai4tl*^ ESfiB»®l*o5i1i& 

[0 0 0 91 :^iei^(D$&lC{b(7>ga«)l£. fi$S{^Sd(«> 
[OO 1 01 

fcy-tt*<»Ka«'s>i/ K«^i=«»wi=sita**i.fcRr 
mft.^mri>m ^ ©Enee^^ . 3ti$fli«t^i='>«: < t 
t't(D-mmmmfS.i*ixn<') -m^T ^ a. x-^ 
i::mftwi=jt«**ifcsg2 ©Eiaaswi: ^tajifcaa^ 

V KIS«T?fcoT. SK 1 (DEiaSP«<©-«fiS*©±l=a 

[0 0 1 11 D— Ke— Ai:. 7U^;*>-vi:. EtSffltT 
t**fSCE*©3 e— Xl«jt(D-9-X'<>->3 >l=foa^ 
T-i7^3.x— ^Sfigffl-r-5-C9t LT, T^^f^iX 
— ^'*<«[Sl'^-y K>?.7-<^''i:-y-X'<>i/3>i:<Draic» 

-y-x^^i^a >±©E»ti^-Tffirti=ff«af-frf) 

40 jeait*1±-5;itl^<fey. mi<0E^SS«^^'&:4¥® 

x-^ LT 1 33Sl^©M# ^HS-r « C t A</j: L 

E«©t#-o5i14&i;H51±lc <fc o -C^f^e ^ a 1+ 4 C t A< 
Jjfl^. LA-'t. T^^iX-^iAt^i4UTt,^^(DS<iA< 

Rr»ii$«-r-&«i (7>Eiaastto>eB^-ciKiiK$ti«a> 
50 -c. y:%=f-to>mma>^9.tti. ««nerii$ 



( 4 



[00 1 2] T^^iX— ^i&i^Ht 

[0 0 131 *i6?B©Slll£®»lc33L^TI*, T<?^il 

SA^tL^t^ft^ 10 
[0 0 141 3£l#««tA<, !Stt*5&-r-5D- 

i=» 1 ».xsm 2 ©R«iaj«©/>/d: < t i,-mmmi^m. 

[0 0 15] *l|a^a)||^sgntlzfcL^rl*. t^^^zlx 

[OO 1 61 C<DJt^. 3tlt««tA^ 5*tt^*r-5a- 20 

[OO 1 71 :^fena>siii&flgfifii=feaxr». 3£]$«4ta> 
-fi8icinia5«-A<s(+e.Hri3y, T'^^ii— s»A<it 

LXm 2 (Z)iB»SBtt<D-iB(zttfi^**l,•CL^S 
A^4» Uti^Ct^. 

[0 0 18] *f§B^a)ii)SSig«i=teL\-ctt. 3S:}t««0D 

»tti4l31:Lfc-«ti:3£l#a«a>flfe<OSS»iAm^*sFffi 30 

[0 0 19] *iewa)lliSfil«i=fcL^ri4. SJ#«iflt<D 

[0 0 2 01 ::(D«^. Kaifl,*^L-CT^5^iX— 51 

[0021] *fiiBa)iiJSig«izfcLNr(i. m i ©Eia 40 

[0 0 2 21 :*:*e§©Slte^l»l3fcL^rl±. »i»o:» 
2 «)E»ffli«A^ ift«jii=tt**if= y - m»m 

[0 0 2 3] *fEISlcJ;ti,l*. $P,tc. '»&:<i:tl-o 

Kft'N.y KX7-f 5''icBswi3aiB**i.T*jyaiHafii so 
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'^•v K3(t^(D»a&tlSJfe*^fT5T^7^iX-$ti. T 
« 1 OWLm&Vtt. 3£t#«flt-hf='>^f < t t-€-©-gf*< 

m^izm^tfjiztm-ntmzwizomms&vi 

©-4|B*T^'?^iX-ar|^SaiMlcfi5«Lfc«, «1© 
A^ C a)X}#««<Ote©SB»A> e> 5^KaSt-r -5 J: 5 

[0 0 2 41 -y■x'<>i/3>^fe^)A^l:to5^^i^tt3l:*1i■ 

•C. '&>!?<0»#*IBS-r«c4:(*fe<JS:«A<, iiiftSI 
<D<^^14^«T$-ti-.5prt61±A<fe^, LA^LtcA^t,. 

r<;^o.ji-9{zmfLmzmmLtz^. mi<oESSB*t 

<o-MlS^-«)±icaB ur U^■63tl#a«lro-8SA<C<03£ 

l#««l<D^fefl)6l5^^A^e,^^■J!t^l^3i■r« J: 
[o o 2 5] ^nf^ommumzisi^xii, ^nvarn 

A^ ?S1±$:tf--5D-Ktf-A4:. □ - K f- Alz3£l# 

**tTfcy^tt**-r'5:7u^*>-vi:*#>ot:tey, 7 

[0 0 2 6] :*:S£B^®ll^6®«Izfc^.^T(*. 3^}t«« 

i*M®) ±ic« 1 &t;« 2 ©i^eas«o!)/>^f < 4: t-as 

[ o o 2 7 1 :tinm(j>mmBmzisiyxii. m i <os» 
fip«^, ^J)iaa:ufc-Si5A^&3£^#a«<Dffi(ofi5«•*■e 

[O O 2 8] 4:fEQqa>lll£ll«fir=fet^TI^. m 1 a>is«K 
g8«<D-«B*, jH-;U7H>7*-f>^fA^XI*XT^ v5^7H> 

[0029] 

■C. aSl'^-y K$^Ha)±tt:SX^'('yfi!lA^C,af=^Bia 

•cfcy. 02i*-E-©jtsiiifflja>««*»L<5i-r'<<iai: 

<7.7'f'5ffflJAMbMfc¥®0T?fcy, laaii'tOife^fflJ 
[0 0 3 0] C*lt>(D@IZn^-rJ:aiC, KSt's-yKSa 

li, -y-x/Oi/a^i oajjfefflfflizKSi'v-; K«^-ffl» 

ffittaa«>*fT^fc«)o>r^7^ix— ^1 1 1 *«iy# 
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[003 1] aSlT-fX^Jffift^aic 
•r±T<i'^ai— ^ (VCM) A<i6l+e)*l,Tt^4. T*? 

-&0 10 

[0 0 3 2] Cfl)T^?^iX— ^ 1 If*. «iS-r«J:3 
mmxi. OmmXO. 3 mmOIKfl'^'y KX^-^ 5^^ 1 

afi^atUTtt, *3iifi»fl8T?i*. r^^^ix— * 1 1 

(I>9t^<JM.%'^v ^7.=3^9^ 2i:(SlS^i:<ifii:L-C 20 
to 0 3 3] *IIJE}^Sg-C'l*, T-^^iX— ^11 

^. <cfc. @^^*^Tt^^^L^*^ •y-x'oe^avi o© 

[0 0 3 4] -y-X^ve^SVI OI4, T^'5=-a.X— ^ 1 
1 ^:frLTX5f ^^1 2S-:^fl)S6gBI=Klt&*tfcS« 
1 7-eSl#-r-S®ttS^t- S:7U^->V1 3i:. :7U^7 30 
->iTl 3$3£l#@^LTfcyc4x^®1±*^-r*D-K 

— xrf U— h 1 5 t Lr«Ja*^tTL^^., 
[0035] P— Kbf— A1 414. T^^J-X— ^ 1 1 

*^Lrx^-f yi 2*««T*-fX^;^isji=»a?jioi+ 

[0 0 3 6] ^U'^i^-VI 314, a— Kfcf— A1 

ffl 1 7 1 7 -CT^^^a-X— $1 1 1 

LTX^'T^^I 2$l||»lc3t^-5<fc5*^14*l#-DTL^ 40 

A 1 4 i:*<a±Lfcffla-c*-5 3 e-xfluto-y-x'O 

i^3>-ei4, 1 3<DH!lttl4P— Ke— A1 4 

<7)mttj:ye<«c-3Tt^-5. 

[0 0 3 71 1 3(4. ^:||Jfi}Kfl|-CI4. S$ 

Id 2 5 /i mCOXT-^ UXMfi (^%(4S U S 3 O 4 T 
A) lcJ:oT«tJj£$*tTt^*„ «j$-r-5J:5lc. :7U'::7 
i'V 1 3fl)5fc«gfiP1 3 al4. C(D7U^->A' 1 305160) 

[0 0 3 8] 7U^$/V 1 SiXt^^U^^iz-V^ 1 3A<# 50 



■5. ip-^. 8(4. :7U^7i/-:^;u:;f'j> hSK 

(Flexible Print Circuit. F 

PC) (DC:i:<*S»«±lC7f'J>h-S«^f^fiE-r-5a) 

©*6«tt««fB. /<^t-><b$*lfc»$e4*lm<DCu 

«8i*t»i;i<k -6^2 ©jfe»tt*f «B * c«)iaii?r- 71^^ 
i/Arl 3fi!l*^e,|IH3R«B-r«::i:i::*or}^«$4x-6. 

SSI/^-v K<7)g»^^(4. CuB±(-Aug*<SSJ^fi£$H 
Tfcy. •t(D±lcitelii4«<4B(4JKfi£**tTL^<ft%. 
[003 9] %mSMmz.^\.^•CZ.<I>Wm:lA^ 814. 
a2(cgfaBlc^$;t^T^^•5<fe3l-. ISSl^'V Km^(c}t 
fil**v-5>Vfi92*. ssffli-et1-4*(OU-K3i**#t;ffi 

1 (DSIft«|5*t1 Sat. T^7^a.x-ai 1 1 l=»fi|3Ftt 
•5n-fflS2*. ia5<Kr't1-4*<D'J-Ka!Sit:**t?«2a)E 

CO O 4 O] « 1 (JiWmVi 1 8 atf)U- K3ltt:«)-ffil 

(4. 3<05J-«|i|4tl:Lfc5t4gSPl 3a±(c|S 

ltt.*tfcl$^/^v K1 9(cl$fi|**tTfcy. JS^/<-v K 

1 9(4. 03(c^-r<fe3(=. ma'^-y Kx^-f5f 1 2© 

4»^fiffi(=*jR— >U2 1 -CjH— ^I'TKvf'-f 
4,^1 fl)iB»fiS« 1 8 a © 'J - K3S«:a)flfc«(4nfiPlHl 
KtSStf *fc«)<DftS|/<-y K2 0(Cltg|$*lTl^-5. 
«£oT. C:0!>mi(OiB»eS4if 1 8 a (4. ^3«^&q»&]b^ 
<DJ:5(::. 7 U-j7i/-v(Dte<oa5^J^ 1 3 b±(c«@$*vT 
L^«)S»»i:. T^7^iX— ^ 1 1 Xl/Kft-^-v KX^-f 
2<OMfi5r-ffi*(:;St»Uri,^-Sfi?»i:. :7Lx>>v'V 
<0^Hlttj^Uf=jkASffl1 3 a±(=«B$tl.Tt><&i|S^^ 
A^'b«liES*t*;iti:'B:^, 7 U^i/A'COClOjtfiSfiS 1 
3 at. te<DSB^j-1 3bt(4. SUMcStfS^PSl^JlcS 
ttUTt>4A<. »1®E»a»«1 8a(0C<J!)ffi(t>l=J¥ill 

LfcitsaSH 3 aCX HxX^-^x.-5ci:;S:<«fil'vy 

[004 1] te*J. tH— iUTKv-T^H- >^f|Cftil-C. XT- 
•y^7K>7^-f :>^(::J:y. W^i^v Kl StttSl'^'y K 
X7-f ^1 2a)«g^mffit*l«l^L-Ct,J:l^o 

[O042] m2©iE»fiB*t1 8 b<DU— K3«*a>-41 
14. -^U^v-vl 3 0)SSi5l 7l-}^fiE$*tfcmfi|/<-y K 

2 2lcK«$tlT*jy. Cia)ffifi|/<-y K2 2(4T'>5^a. 

x-^ii 1 <D^g^mffi(cslS^^?*l-cL^^.o m2<offiSfi5 

1 8 b(0>J- K3»{«(D<fiiSl4nfiBlB]%j:l$S2-r 
rolSgl/^ v K2 0(zSS^^^^Tt^-&. 
[0 0 4 3] P-Klf-AI 4(4. 5fe^(=iaj(t-ceA<a 
< «E«J&tt©$?|6 O ~ 6 5 /I mfl[©5ltt*^-r -SX-r > 
UXffl«-e«BR$tlT*jy. 7U^;*>^ 1 3©fft©ai» 
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1 3b$-^•0!)^filca■^T3£^#LTl^-5. tztzL. 7U 
<7'>■^^^ sta— Kt*-Ai 4- t<Dm^it. aiS<DS§ft 

[0 0 4 41 X:?U— H 5f*. 
»-T?1tfiE^*l-Cfcy. 0-Ke-Al 4<DSg|5l=5S}tlC 

l+f, XT^'U— ht7U'j7'>A'-P— Ktf— At© 10 
[0 0 4 5] @4I*. T^^a.X— 5H 1 Rl^ffim'^'V 

[0 0 4 61 :7u^7>>A' 1 srosasi 7icii. T'y^f-n. 

i-^i 1 KDHSSBI 1 aA<@S*4^T^^S. T'^^i 
I— 5t 1 1 ©^©a«l*, T^y^:i.x— 4» 1 1 (OBSefiU 

I 1 alCiaitP,*tf=4i6^Sffi^-7U'>i/Y 1 SOIfgRI 
7|c}J^fiE$*tfc}SS|/^v K2 2lc/\>'Sf^^-rSci:, 20 

a^sm 1 aizaite>*v/-=4s^-mfii^:7u->vv 1 so 

7l=J&«$*lfclt«|/<^ K2 2l=»mi*«««ffl 

UT^3|-r-5::t. XliS^SPI 1 a ^mJSSltSfflT- 
JSJt-r * ;i i: ©t^-T+tAM- J: orft a C i: A^RTfiEr-fc 

T^^iX— ^ 1 1 ©RTiftffll 1 b(*. «Sl'S«; K 
X^-<^1 2a)^^a81 2 a (atS'^-v Kl^^l 2 b© 

rsSWI-iSiej i:f*LrL^So 30 
[0 0 4 7] C©<fc5lc. T^^iX— ^1 lli. @S 
ffll 1 aai^nTMSPI 1 b**L, *C,I=, C+l&Stt 

ia-r'6 2*©<ftt©iEfifi^«Bi 1 c&t/:i 1 ds^-r 

#«-r4ff« • «S*r«Bj5<il>'S:< tt, 1 BKIt&ti-C 

[004 8] ±i4©;rt<, «tt36±«1 1 c&Uti 1 
d©-«8(*@3£ffl1 1 a$:ft-Lr:7U':7v-Vl Slcjli^ 40 
^(4f6*fi»1 1 c»i;i 1 d©teffiltpH(iasi 1 

i4f§±SBi 1 cS.lf^ 1 d©#tlglcj;y;i.^-ryi 2A< 
SE^iUT, KS'^-y K3g^A<ffll«T=-f;^^7©E«kh5-y 

[0 0 4 9] 7^f■3.x.—9^ 1lzfcL^r, IEfi3e*« 

I I 1 diztei+i,ffm-^^*t«H*<pzTaf 

©t^*3t*i)Em«*4A>t.«US**i.-Ct>4«^, w©Em 



iioLfci:fr©«s©i6j^A<«-1i:^iSit-a-r*ii^, il 
mara©E« • m2«*4B(*^-©Ji$*iajic#s (e^ 

^■©ffii*9:^rJo-c-ii#s (E««SftS) in, ^-lt. - 

tt-SmE^SSSlcHlDa-rixb:. -:^©^i4«±gp©g* 
i:te:&©36<if§±«©g$<!:©ik^A<3E^bL, C+ilcJ: 
o-CiSIE(43B±aPI4T^??^a.x— ^ 1 1 ©SrtlcjSl^T 

piBism 1 b*<. mE«En*n^©i4g***t Lria4 
©5^312 4©:^isiicigibf •set ic/*^, c©Slii±. 
nr«i«i 1 bA<, ^fifg^asi 1 cat^i i d©#jg^ 

ISII-M LI5lSfi3E-r-S^lS|l:i5I«©«lB|i*ffi < ^&T?fc 

y. ts«i:^iBii4T^^a.x-^i©®rtic#ft-rs. Lfc 

A<o-C, K5S^tSlltt©«ll8|iSfiil>-Cffi«ir-6 

Ctlc'EcSe c:©i:$. mEt^ffii:l4lRl#A<gli:)5f© 
-I:, »eaa©i3-€-*i*<* < . »*Ll>, Ut3. M^fi 

[O O 5 0] :*:3^J6fl^^tcfc(t-S)T'95^j.x— Si i i t? 
(*. S^<4IB±aBI=, SLMcafr©^iaA<±i:.5J:5'5:S 
E*l^^lcBl*nL-C4.J:t^. IP*. — *©SfiSI±at 
flfe:^©*€iS§±SP<!:lc. -:^A«#SLfct^te:^A<HRite 

L . -yst^ms L fc t ^te^A<#fi-r tcx#SE 

*H^lcBlftlL-C4.J:L^o ^©t#©RHIiSI1 1 b©g 
Hl». «EftlEPtt][^©&S$4)jtt-r-&4>©t«:'&. C 

©«#, ffi«i«E$pi:t Lfci:#©ffi»©«<isi±. m 

E$3£SI-Bilin-r-5«^©*?)2f&i:/j:S. fcfiU, C© 
»l()©-»©fflT?(*3ECkf6±»S#fiS-a--6c:i: 

iz/jry. :i©i:^©IB«imE(±»1S©lS|#i:i£i:)Ef-5, 

c©fcit). wiinmEA<at>ia^^«sifl*iicmEmjio^fT 

fc^, <l£o-C. :J>Si:l^i:iS|#l--^©ia3!E/NVrxm 
E$ai^T*5#. c©/<-fr xmEI~ffJ3S3£SmE^fi 

fiLf=t©i&esimEt-r'&wti=<):y. sBS!imE©fRi 

*A<»«©l^$i:i»lC)6E4Zi:A<36:t^<fcai=-r«. C© 

«^©ffi«!ii*, /^-rrxmEfe'it^EPioLfc throes 

*«*fr*t.©t'S:*. 

[o o 5 1 1 T^r^ix-ai 1 1 1t. m^mmnmmm 

^KltfcES • m^«*4©ffi«tt:l-fl,fi8fcJ:0:«)y4<:e 
^J^BR-r-5Ci:lz«fcy, ^ef6*SPl 1 oRl^l 1 d. 
@3£SP1 1 aa£t;i-»rKlSS1 1 b ^-ft:Wlc}KJj6Lfc« 

iStftoTt^^. (sto-c. r^'^ix-^wwttte.fct; 
fc. r^?^ix-^«Sig|c»«fl^J^ffl^^^cl^fc«>. 
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[0 0 5 21 *^fflS(cfct^r. EEm-mm^ntit. 

(D^<a*±fiPi::® fflBite/a:^* i^-e fctilSfpiT* o r t ck 
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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a magnetic head apparatus and its 
manufacturing method whereby the head posture is prevented from being 
adversely affected by an elasticity and the rigidity of a wiring part even 
when an actuator for precise positioning is set 

SOLUTION: The magnetic head apparatus includes a magnetic head slider 
1 2 having at least one thin film magnetic head element, an actuator 1 1 
fixedly coupled to the magnetic head slider 12 for precisely positioning the 
thin film magnetic head element, a supporting mechanism for supporting the 
actuator 1 1 . a flexible first wiring member 1 8a at least partly layered on the 
supporting mechanism and having one end electrically connected to the thin 
film magnetic head element, and a second wiring member 1 8b at least partly 
layered on the supporting mechanism and having one end electrically 
connected to the actuator 1 1 . A part of the supporting mechanism having 
one end of the first wiring member 1 8a layered thereon is separated and 
independent of the other part of the supporting mechanism. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So tlie translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The magnetic-head slider which has at least one thin film magnetic-head component The actuator which is connected 
with this magnetic-head slider fixed, and performs precision positioning of said thin film magnetic-head component. The support 
device for supporting said actuator, and the 1 st wiring member which has the flexibility by which laminating formation of the part 
is carried out at least on said support device, and the end was electrically connected to said thin film magnetic-head component 
h is magnetic-head equipment equipped with the 2nd wiring member by which laminating formation of the part is carried out at 
least on said support device, and the end was electrically connected to said actuator. Magnetic-head equipment with which said 
a part of support device which is carrying out the laminating of said end of said 1st wiring member on it is characterized by 
having gained separate independence from other parts of this support device. . 

[Claim 2] Equipment according to claim 1 with which said magnetic-head slider connected with said actuator and this actuator 
fixed is characterized by being located in one field side of said support device. 

[Claim 3] Equipment according to claim 2 characterized by including FUREKUSHA which said support device is supported by the 
load beam which has elasticity, and this load beam, and has elasticity, and carrying out laminating formation of said a part of 1st 
and 2nd wiring members [ at least ] on one field of this FUREKUSHA 

[Claim 4] Equipment according to claim 1 characterized by locating in one field side of this support device said magnetic-head 
slider connected with said actuator fixed, and locating said actuator in the field side of another side of said support device. 
[Claim 5] Equipment according to claim 4 characterized by preparing the penetration part in said a part of support device, and 
connecting sard actuator to said end of said 2nd wiring member through this penetration part 

[Claim 6] Equipment given in any 1 term of claims 2, 4, and 5 characterized by for said support device containing FUREKUSHA of 
the load beam combination which has elasticity, and carrying out laminating formation of said a part of 1 st and 2nd wiring 
members [ at least ] on one [ at least ] field of this FUREKUSHA. 

[Claim 7] said a part of said separated support device and this support device — said — others — the inside of the flat surface 
where parts differ — existence — possible — said 1st wiring member — said separated part to said support device — said — 
others — equipment given in any 1 term of claims 1 -6 characterized by being constituted free [ a curve ] to a part 
[Claim 8] Equipment given in any 1 term of claims 1-7 characterized by forming at least one through tube in said a part of said 
separated support device. 

[Claim 9] Equipment according to claim 8 characterized by said actuator and said magnetic-head slider having fixed directly 
through said through tube. 

[Claim 1 0] Equipment according to claim 8 or 9 characterized by said through tube being what aims at mass mitigation. 

[Claim 11] Equipment given in any 1 term of claims 1-10 to which said end of said 1st wiring member is characterized by direct 

continuation being carried out to the terminal of said thin film magnetic-head component by ball bonding. 

[Claim 12] Equipment given in any 1 term of claims 1-10 to which said end of said 1st wiring member is characterized by stitch 
bonding connecting with the terminal of said thin film magnetic-head component 

[Claim 13] Equipment given in any 1 term of claims 1-12 characterized by said 1st and 2nd wiring members being constituted by 
the flexible printed circuit which has the lead conductor layer pinched by the insulating layer. 

[Claim 1 4] The magnetic-head slider which has at least one thin film magnetic-head component The actuator which is 
connected with this magnetic-head slider fixed, and performs precision positioning of said thin film magnetic-head component 
The support device for supporting said actuator, and the 1 st wiring member which has the flexibility by which laminating 
formation of the part was carried out at least on said support device. It is the manufacture approach of magnetic-head 
equipment equipped with the 2nd wiring member by which laminating formation of the part was carried out at least on said 
support device. While connecting the end of said 1 st wiring member to said thin film magnetic-head component electrically, after 
connecting the end of said 2nd wiring member to said actuator electrically. The manufacture approach of the magnetic-head 
equipment characterized by cutting this support device so that said a part of support device which is carrying out the laminating 
of said end of said 1 st wiring member on it may gain separate independence from other parts of this support device. 
[Claim 1 5] The manufacture approach according to claim 1 4 characterized by including FUREKUSHA which said support device is 
supported by the load beam which has elasticity, and this load beam, and has elasticity, and carrying out laminating formation of 
said a part of 1 st and 2nd wiring members [ at least ] on one field of this FUREKUSHA 

[Claim 1 6] The manufacture approach according to claim 1 4 characterized by for said support device containing FUREKUSHA of 
the load beam combination which has elasticity, and carrying out laminating formation of said a part of 1 st and 2nd wiring 
members [ at least ] on one [ at least ] field of this FUREKUSHA. 

[Claim 1 7] said 1 st wiring member — said separated part to said support device — said — others — the manufacture approach 
given in any 1 term of claims 14-16 characterized by forming free [ a curve ] to a part 

[Claim 18] The manufacture approach given in any 1 term of claims 14-17 characterized by carrying out direct continuation of 
said end of said 1st wiring member to the terminal of said thin film magnetic-head component by ball bonding. 
[Claim 19] The manufacture approach given in any 1 term of claims 14-17 characterized by connecting said end of said 1st wiring 
member to the terminal of said thin film magnetic-head component by stitch bonding. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the magnetic-head equipment used for a magnetic disk drive, and its 

manufacture approach. 

[0002] 

[Description of the Prior Art] In this kind of magnetic disk drive, the magnetic-head slider attached in the point of the suspension 
of magnetic-head equipment is surfaced from the front face of the rotating magnetic disk, and record to a magnetic disk and/or 
playback from a magnetic disk are performed by the thin film magnetic-head component carried in this magnetic-head slider in 
that condition. 

[0003] large-capacfty-izing of recent years and a magnetic disk drive, and the formation of high density record — following — 
the densification of a disk radial (truck cross direction) consistency — progressing — **** — the fomrier — the time — a voice 
coil motor (Following VCM is called) — depending — control — **** — the magnetic head — it is becoming difficult to double a 
location correctly. 

[0004] It is the technique in which the actuator performs detailed precision positioning which being proposed as one of the 
means which realizes precision positioning of the magnetic head carries another actuator style in a magnetic-head slider side 
further, and it cannot follow by VCM from the conventional VCM (for example, refer to JP,6-259905A JP.6-309822A and JP,8- 
180623 A). 
[0005] 

[Problem{s) to be Solved by the Invention] When this structure is adopted, wiring to the magnetic head and an actuator part 
poses a problem. In the case of the compound-die magnetic head equipped with the read-out component by the magneto- 
resistive effect (MR) component and the write-in component by the inductive component, also at the lowest, wiring of four is 
needed for read-out and writing, and, also at the lowest, additional wiring of two is needed [ for this ] in the usual magnetic head, 
with powei^source wiring for an actuator drive, grand wiring, etc.. for example. For this reason, since wiring width of face spreads, 
the elasticity and rigidity which a wiring part has may become large, and may have a bad influence on a head posture and the 
displacement engine performance. Moreover, although wiring of at least six must be arranged on a suspension, there Is no tooth 
space in which wiring of only that is received in the conventional tongue in which an actuator and a magnetic-head slider are 
attached. 

[0006] Furthermore, from the purpose, an actuator operates so that the variation rate of the head component side of a 
magnetic-head slider may be made to carry out crosswise [ truck ]. Conventionally, in the head suspension assembly of 
structure, this displacement actuation will move the electrical coupling section of a magnetic-head slider and a suspension, and 
may generate an electric and mechanical open circuit. 

[0007] Therefore, this invention cancels the trouble which the conventional technique mentioned above, and the purpose has a 
head posture in offering little magnetic-head equipment and its manufacture approach of receiving a bad influence with the 
elasticity and rigidity which a wiring part has, also when it has an actuator for precision positioning. 

[0008] Other purposes of this invention have the displacement engine performance by the actuator for precision positioning in 
offering tittle magnetic-head equipment and its manufacture approach of receiving a bad Influence with the elasticity and rigidity 
which a wiring part has. 

[0009] The purpose of further others of this invention is to offer the magnetic-head equipment which can prevent an electric and 
mechanical open circuit of a connection with a magnetic-head component, and its manufacture approach, also when it has an 
actuator for precision positioning. 
[0010] 

[Means for Solving the Problem] The magnetic-head slider which has at least one thin film magnetic-head component according 
to this invention. The actuator which is connected with this magnetic-head slider fixed, and performs precision positioning of a 
thin film magnetic-head component. The support device for supporting an actuator, and the 1st wiring member which has the 
flexibility by which laminating formation of the part is carried out at least on the support device, and the end was electrically 
connected to the thin film magnetic-head component It is magnetic-head equipment equipped with the 2nd wiring member by 
which laminating formation of the part is carried out at least on the support device, and the end was electrically connected to the 
actuator. The magnetic-head equipment which a part of support device which is carrying out the laminating of the end of the 1 st 
wiring member on it has separated from other parts of this support device is offered. 

[001 1] When taking the structure where an actuator is inserted between a magnetic-head slider and a suspension, as an example 
which uses an actuator, it is not made to exist wiring to a magnetic-head slider in the suspension of 3 conventional piece 
structures of having a load beam. FUREKUSHA. and a wiring member in the same flat surface as wiring on a suspension. 
However, it becomes possible to make the 1 st wiring member exist in a different flat surface by making a part of support device 
which is carrying out the laminating of the end connected to the magnetic-head component of the 1st wiring member like this 
invention on it separate from other parts of this support device. And since the electrical installation section to an actuator and 
the electrical installation section to a magnetic-head component are divided by making a part of support device separate from 
other parts of this support device, even if an actuator displaces, checking each other motion can realize wireless-izatlon nothing. 
Consequently, a head posture does not receive a bad influence with the elasticity and rigidity which wiring has. And since the 
variation rate is absorbed in the part of the 1 st wiring member which has flexibility even if an actuator displaces, an electric and 



http://www4.ipdljpo.gojp/ cgi-bin/ tran.web^cgLejje 



2004/08/18 



2/5 



mechanical open circuit of a connection with a magnetic-head component can be prevented. 

[001 2] Moreover, while being able to plan a productivity drive in this way since a wire is not used for the electrical installation to 
an actuator and a magnetic-head component, and processing of wire foaming etc. becomes unnecessary, improvement in a 
property with the cure against static electricity etc. can be desired. 

[0013] In the embodiment of this invention, the magnetic-head slider connected with an actuator and this actuator fixed may be 
located in one field side of a support device. 

[0014] In this case, FUREKUSHA which the support device is supported by the load beam which has elasticity, and the load 
beam, and has elasticity may be included, and laminating formation of a part of 1 st and 2nd wiring members [ at least ] may be 
carried out on one field of FUREKUSHA. 

[0015] In the embodiment of this invention, the magnetic-head slider connected with the actuator fixed may be located in one 
field side of a support device, and the actuator may be located in the field side of another side of a support device. 
[0016] In this case, the support device may contain FUREKUSHA of the load beam combination which has elasticity, and 
laminating formation of a part of 1st and 2nd wiring members [ at least ] may be carried out on one [ at least ] field (one field or 
both sides) of FUREKUSHA. 

[0017] In the embodiment of this invention, the penetration part may be prepared in a part of support device, and the actuator 
may be connected to the end of the 2nd wiring member through the penetration part. 

[001 8] In the embodiment of this invention, it may be able to exist in the flat surface where the part which the support device 
separated differs from other parts of a support device, and the 1st wiring member may be constituted free [ a curve ] firom the 
separated part to other parts of a support device. 

[001 9] At least one through tube may be formed in the part which the support device separated in the embodiment of this 
invention. 

[0020] In this case, the actuator and the magnetic-head slider may fix directly through the through tube, and mass mitigation 
may be aimed at. 

[0021] the operative condition of this invention — like — setting — the end of the 1st wiring member — ball bonding — or 
direct continuation may be carried out to the terminal of a thin film magnetic-head component by stitch bonding. 
[0022] In the embodiment of this invention, the 1 st and 2nd wiring members may be constituted by the flexible printed circuit 
which has the lead conductor layer pinched by the insulating layer. 

[0023] The magnetic-head slider which has at least one thin film magnetic-head component further according to this invention. 
The actuator which is connected with the magnetic-head slider fixed and performs precision positioning of a thin film magnetic- 
head component The support device for supporting an actuator, and the 1st wiring member which has the flexibility by which 
laminating formation of the part was carried out at least on the support device. It is the manufacture approach of magnetic-head 
equipment equipped with the 2nd wiring member by which laminating formation of the part was carried out at least on the support 
device. While connecting the end of the 1st wiring member to a thin film magnetic-head component electrically, after connecting 
the end of the 2nd wiring member to an actuator electrically. The manufacture approach of magnetic-head equipment of cutting 
a support device so that a part of support device which is carrying out the laminating of the end of the 1st wiring member on it 
may gain separate independence from other parts of this support device is offered. 

[0024] Although checking each motion between an actuator and a magnetic-head slider will be lost if the suspension is made to 
separate beforehand, the workability of assembly operation may be reduced. However, while connecting the end of the 1st wiring 
member to a thin film magnetic-head component electrically, after connecting the end of the 2nd wiring member to an actuator 
electrically like this invention. It becomes possible to realize a wireless suspension, without reducing assembly-operation nature 
by cutting a support device so that a part of support device which is carrying out the laminating of the end of the 1st wiring 
member on it may gain separate independence from other parts of this support device. 

[0025] In the embodiment of this invention, the support device may contain the load beam which has elasticity, and FUREKUSHA 
which is supported by the load beam and has elasticity, and may carry out laminating formation of a part of 1st and 2nd wiring 
members [ at least ] on one field of FUREKUSHA. 

[0026] In the embodiment of this invention, the support device may contain FUREKUSHA of the load beam combination which 
has elasticity, and may carry out laminating formation of a part of 1 st and 2nd wiring members [ at least ] on one [ at least ] field 
(one field or both sides) of FUREKUSHA. 

[0027] In the embodiment of this invention, the 1 st wiring member may be formed free [ a curve ] from the separated part to 
other parts of a support device. 

[0028] the operative condition of this Invention — like — setting — the end of the 1st wiring member — ball bonding — or 
direct continuation may be carried out to the terminal of a thin film magnetic-head component by stitch bonding. 
[0029] 

[Embodiment of the Invention] Drawing 1 is the top view which looked at the whole magnetic-head equipment from the slider side 
as 1 operation gestalt of this invention, drawin g 2 is the top view similariy seen from the slider side so that it may show the 
configuration of the point in detail, and drawing 3 is a side elevation for explaining the spacial configuration of the point roughly. 
[0030] As shown in these drawings, magnetic-head equipment is a head-suspension assembly constituted by connecting the 
slider 1 2 which attaches the actuator 1 1 for performing precision positioning of a magnetic-head component to the point of a 
suspension 1 0, and has a magnetic-head component in the actuator 1 1 fixed. 

[0031] The main actuator (VCM) which is made to carry out the variation rate of the drive arm which attached such a head- 
suspension assembly to a magnetic-disk driving gear, and moves the whole assembly to it as everyone knows is formed. With 
such a main actuator, the actuator 1 1 is formed in order to make possible the detailed variation rate which cannot be driven. 
[0032] This actuator 1 1 is the multilayer structure containing piezo-electricity and the electrostriction ingredient layer expanded 
and contracted according to an inverse piezoelectric effect or an electrostrictive effect, and Is connected electrically [ a 
suspension 10 ] and mechanically mechanically [ the magnetic-head slider 12 ] so that it may mention later. The magnitude is 
magnitude almost equivalent to the 1.25mmx1.0mmx0.3mm magnetic-head slider 12. as the arrangement location of an actuator 
1 ^ — this operation gestalt — an actuator 11 — in consideration of mechanical and an electrical order, it is considering as the 
almost same location as the magnetic-head slider 1 2 at the tip of a suspension 1 0. 

[0033] Moreover, with both these operation gestalten. the actuator 1 1 and the magnetic-head slider 1 2 are attached on the 
magnetic-disk medium of a suspension 10, and the field of the side which counters so that the front face of a magnetic-disk 
medium may be countered. In addition, although not illustrated, you may equip with IC chip for a head drive in the middle of a 
suspension 10. 
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[0034] The suspension 10 mainly consists of FUREKUSHA 13 which has the elasticity supported with the tongue 17 in which the 
slider 12 was formed at one edge through the actuator 1 1, a load beam 14 with which support fixing of FUREKUSHA 13 is carried 
out and this also has elasticity, and a base plate 15 prepared in the base of the load beam 14. 

[0035] The load beam 14 has the elasticity for suppressing a slider 12 in the direction of a magnetic disk through an actuator 11. 
[0036] On the other hand, FUREKUSHA 13 has the soft tongue 17 pressed by the dimple 16 prepared in the load beam 14, and 
has the elasticity which supports a slider 1 2 flexibly through an actuator 1 1 by this tongue 1 7. Like this operation gestalt. the 
rigidity of FUREKUSHA 1 3 is lower than the rigidity of the load beam 1 4 in the suspension of 3 piece structures where 
FUREKUSHA 13 and the load beam 14 became independent which are components. 

[0037] FUREKUSHA 13 is constituted from this operation gestalt by the stainless steel plate (for example. SUS304TA) with a 
thickness of about 25 micrometers. It gains separate independence from other partial 13b of this FUREKUSHA 13, and point 13a 
of FUREKUSHA 13 is formed so that it may mention later. 

[0038] two or more leads depended on a laminating thin film pattern on the space where a FUREKUSHA 1 3 top and FUREKUSHA 
13 do not exist — the flexible wiring member 18 containing a conductor Is formed. That Is. the wiring member 18 is fornied on the 
metallic thin plate like the FUREKUSHI bull printed circuit (Flexible Print Circuit, FPC) by the same well-known patterning 
approach as creating a printed circuit board. For example, It Is formed by carrying out the laminating of the 2nd insulating 
ingredient layer by resin Ingredients, such as polyimide with an insulating Ingredient layer [ by resin ingredients, such as polyimide 
with a thickness of about 5 micrometers, / 1 st ]. a Cu layer (lead conductor layer) of with a thickness of about 4 micrometers 
pattennized, and a thickness of about 5 micrometers, one by one from a FUREKUSHA 1 3 side in this sequence. However, as for 
the part of the connection pad for connecting with a magnetic-head component and an external circuit, laminating formation of 
the Au layer is carried out on Cu layer, and the insulating ingredient layer is not formed on rt 

[0039] two one side and the both sides which are connected to a magnetic-head component as this wiring member 1 8 is shown 
in the detail in this operation gestalt at drawing 2 — the lead of a total of four — 1 st wiring member 1 8a containing a conductor, 
and two one side and the both sides which are connected to an actuator 1 1 — the lead of a total of four — it consists of the 
2nd wiring member 18b containing a conductor. 

[0040] the lead of 1st wiring member 18a — the end of a conductor is connected to the connection pad 19 prepared on point 
13a which FUREKUSHA 13 separated, and as shown in drawing 3 . ball bonding of the connection pad 19 is carried out to the 
terminal electrode of the magnetic-head slider 12 with the golden ball 21. the lead of 1st wiring member 18a — the other end of 
a conductor is connected to the connection pad 20 for connecting with an external circuit Therefore, this 1st wiring member 18a 
will consist of a part by which the laminating Is carried out on partial 13b of everything but FUREKUSHA. a part which floats in 
the air on both sides of an actuator 1 1 and the magnetic-head slider 1 2. and a part by which the laminating Is carried out on 
point 1 3a which FUREKUSHA separated so that clearly from drawing 3 . Although this point 1 3a and other partial 1 3b of 
FUREKUSHA exist in a mutually different flat surface, when the part which floats in this air of 1st wiring member 18a curves 
freely, electrical installation with a magnetic-head component is secured without giving stress to separated point 13a. 
[0041] In addition, it may replace with ball bonding and the connection pad 19 and the terminal electrode of the magnetichead 
slider 1 2 may be connected by stitch bonding. 

[0042] the lead of 2nd wiring member 1 8b — the end of a conductor is connected to the connection pad 22 formed in the tongue 
1 7 of FUREKUSHA 1 3, and this connection pad 22 is connected to the terminal electrode of an actuator 1 1 . the lead of 2nd 
wiring member 18b — the other end of a conductor is connected to the connection pad 20 for connecting with an external 
circuit 

[0043] The load beam 1 4 consists of stainless steel plates which have the elasticity of about 60-65-micrometer thickness of the 
configuration to which width efface becomes narrow towards a tip. and is supporting other partial 13b of FUREKUSHA 13 over 
the overall length. However, fixing with FUREKUSHA 13 and the load beam 14 is made by pinpoint fixing with two or more welding 
points. 

[0044] The base plate 15 consists of stainless steel or iron, and has fixed by welding to the base of the load beam 14. By 
attaching this base plate 15 and fixing in the section 23. installation to the movable arm (with no illustration) of a suspension 10 
is performed. In addition. FUREKUSHA 13 and the load beam 14 are not formed separately, but it is good also as a suspension of 
2 piece structures of a base plate and a FUREKUSHA-load beam. 

[0045] Drawing 4 Is the decomposition perspective view showing the installation structure to FUREKUSHA 1 3 of an actuator 1 1 
and the magnetic-head slider 1 2. However, as for the wiring member. Illustration is omitted. 

[0046] In the tongue 1 7 of FUREKUSHA 1 3. fixed part 1 1 a of an actuator 1 1 has fixed. This fixing of an actuator 1 1 can be 
carried out by either making pewter connection of the terminal electrode prepared in fixed part 1 1 a of an actuator 11 at the 
connection pad 22 formed in the tongue 17 of FUREKUSHA 13, using electric conduction adhesives for the connection pad 22 
formed in the tongue 17 of FUREKUSHA 13 in the terminal electrode prepared in fixed part 11a. and pasting it or pasting up fixed 
part 1 1 a with mere adhesives. Moving-part 1 1 b of an actuator 1 1 fixed directly with adhesives to back end section 1 2a 
(formation one end of magnetic-head component 12b) of the magnetic-head slider 12. or has fixed indirectly through the tongue 
17 of FUREKUSHA 13. such on these specifications — direct and indirect fixing is called "connecting fixed." 
[0047] Thus, an actuator 1 1 has fixed part 1 1 a and moving-part 1 1 b, and has further the two rod-like displacement generating 
sections 1 1 c and 1 1 d which connect these. Piezo-electricity and at least one layer of electrostriction ingredient layers in which 
an electrode layer exists are prepared in both sides at the displacement generating sections 11c and 1 1d, and it has the 
composition of generating telescopic motion, by impressing an electrical potential difference to an electrode layer. Piezo- 
electricity and an electrostriction ingredient layer consist of piezo-electricity and an electrostriction ingredient expanded and 
contracted according to an inverse piezoelectric effect or an electrostrictive effect 

[0048] Uke a displacement generating sections [11c and lid ] end Is connected with FUREKUSHA 13 through fixed part 
1 1 a, and the displacement generating sections [11c and lid] other end is connected with the slider 1 2 through moving-part 
lib. Therefore, a slider 12 displaces by telescopic motion of the displacement generating sections 11c and lid, and it displaces 
to an arc so that a magnetic-head component may Intersect the recording track of a magnetic disk. 

[0049] In the actuator 11. when the piezo-electricity and electrostriction Ingredient layer in the displacement generating sections 
11c and lid consist of so-called piezoelectric material, such as PZT, polarization processing for the improvement In the 
displacement engine performance is usually performed to this piezo-electricity and electrostriction ingredient layer. The direction 
of polarization by this polarization processing is the thickness direction of an actuator 11. When the sense of the electric field 
when impressing an electrical potential difference to an electrode layer is in agreement with the direction of polarization, it 
elongates in the thickness direction (piezo-electric longitudinal effect), and the piezo-electricity and electrostriction ingredient 
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layer between two electrodes are contracted by the field inboard (piezo-electric transversal effect). On the other hand, when the 
sense of electric field is contrary to the direction of polarization, it contracts in the thickness direction (piezo-electric 
longitudinal effect), and piezo-electricity and an electrostriction ingredient layer are elongated by the field inboard (piezo-electric 
transversal effect), and one variation rate — the variation rate of the generating section and another side — if the electrical 
potential difference which makes the generating section produce contraction is impressed by turns — one variation rate — the 
die length of the generating section, and the variation rate of another side — a ratio with the die length of the generating section 
— changing — this — both — a variation rate — the generating section bends in this direction in the field of an actuator 11. By 
this bending, moving-part lib will rock in the direction of the arrow head 24 of drawing 4 to fixed part 11a by making the location 
at the time of no electrical-potential-difference impressing into a center. This rocking is a variation rate to which moving-part 
lib draws an arc-shaped locus in the direction which Intersects perpendicularly mostly to the displacement generating sections 
[ 11c and lid ] flexible direction, and the rocking direction exists in the field of an actuator. Therefore, a magnetic-head 
component will also draw and rock an arc-shaped locus. Since an electrical potential difference and polarization have the the 
same sense at this time, there is no fear of polarization attenuation and it is desirable. In addition, even if the electrical potential 
difference impressed to both the displacement generating section by turns expands the displacement generating section, the 
same rocking arises. 

[0050] In the actuator 1 1 in this operation gestalt, an electrical potential difference which a reverse variation rate produces 
mutually may be impressed to both the displacement generating section at coincidence. That is. when another side contracts in 
them when one side develops in one displacement generating section and the displacement generating section of another side, 
and one side contracts in them, an alternation electrical potential difference which another side elongates may be impressed to 
coincidence. Rocking of moving-part lib at this time makes a center the location at the time of no electrical-potential- 
difference impressing. In this case, the amplitude of rocking when making driver voltage the same becomes the twice [ about ] in 
the case of impressing an electrical potential difference by turns. However, in this case, by one rocking side, the displacement 
generating section is made elongated and the driver voltage at this time becomes contrary to the sense of polarization. For this 
reason, when applied voltage is high, in performing electrical-potential-difference Impression continuously, there is a possibility 
that polarization of piezo-electricity and an electrostriction ingredient may decline. Therefore. It Is made for the sense of driver 
voltage not to become the sense and reverse of polarization by applying fixed direct-current bias voltage to polarization and the 
same direction, and making into driver voltage what superimposed sard alternation electrical potential difference on this bias 
voltage. Rocking in this case makes the location when impressing only bias voltage a center. 

[0051] The actuator 1 1 has structure which formed moving-part lib in the displacement generating sections 1 1c and 1 Id and a 
fixed part 11a list in one by forming a pore and notching in the plate of the piezo-electricity and electrostriction ingredient which 
prepared the electrode layer In the predetermined part Therefore, the rigidity of an actuator and dimensional accuracy can be 
made high, and there is also no fear of an assembly error arising. Moreover, in order not to use adhesives for actuator 
manufacture, an adhesives layer does not exist in the part which stress produces according to deformation of the displacement 
generating section. For this reason, problems, such as a transfer loss by the adhesives layer and secular change of bond 
strength, are not produced, either. 

[0052] In this specification, piezo-electricity and an electrostriction ingredient mean the ingredient expanded and contracted 
according to an inverse piezoelectric effect or an electrostrictive effect. Although piezo-electricity and an electrostriction 
ingredient may be anything as long as it is ingredients applicable to the displacement generating section of an actuator which was 
mentioned above, its ceramic piezo-electricity and electrostriction ingredients, such as PZT [Pb(Zr. Ti) 03], PT (PbTi03), PLZT 
[(Pb, La) (Zr, Ti) 03], and barium titanate (BaTi03). are usually desirable from rigidity being high. 

[0053] Drawing 5 is a decomposition perspective view for explaining 1 manufacture process of the magnetic-head equipment In 
the operation gestalt of drawing 1 . 

[0054] As shown in this drawing, many parts of 1st wiring member 18a which has flexibility, and 2nd wiring member 18b first fix 
FUREKUSHA 13 by which adhesion formation was carried out on it. the load beam 14 which carries out support fixing of 
FUREKUSHA 13. and the base plate 15 prepared In the base of the load beam 14 In one. At this time, it does not dissociate but 
point 13a of FUREKUSHA 13 is connected with other partial 13b in one by two support tab section 13c which has the flexibility 
prepared in both sides, respectively. 

[0055] While fixing fixed part 11a of an actuator 11 to the tongue 17 of such FUREKUSHA 13, the terminal electrode is 
connected to the connection pad 22. 

[0056] Subsequently, point 13a of FUREKUSHA 13 Is Inserted on moving-part lib of an actuator 11, and back end section 12a of 
the magnetic-head slider 1 2 is indirectly fixed with adhesives. 

[0057] Subsequently, ball bonding of the terminal electrode of the magnetic-head slider 12 and the connection pad 19 on point 
13a Is carried out with the golden ball 21. 

[0058] Then, support tab section 13c of the both sides of FUREKUSHA 13 is cut and point 13a of FUREKUSHA 13 is made into 
a separate independence condition. Each support tab section 13c cuts two places, the part near point 13a, and the part of that 
opposite side, and you may make it remove a part of this support tab section 13c. as one near point 13a may be cut and it is 
shown in drayying 2 . 

[0059] As stated above, according to this operation gestalt. it becomes possible to make 1st wiring member 18a exist in a 
different flat surface by making point 13a of FUREKUSHA 13 which is carrying out the laminating of the end connected to the 
magnetic-head component of 1st wiring member 18a on rt separate from other partial 13a of this FUREKUSHA 13. Therefore, In 
the fomrier. three dimensions solid shaping of the difficult suspension also becomes possible. For this reason, also in the 
suspension of 3 piece structures, although an actuator 1 1 is carried, wireless-ization is realizable. 

[0060] And in this way. since the electrical installation section to an actuator 11 and the electrical installation section to a 
magnetic-head component are divided by making point 13a of FUREKUSHA 13 separate from other partial 13b of this 
FUREKUSHA 13, even if an actuator 1 1 displaces, checking each other motion can realize wireless-ization nothing. Consequently, 
a head posture does not receive a bad Influence with the elasticity and rigidity which wiring has. And since the variation rate is 
absorbed in the part which floats in the air of 1st wiring member 18a which has flexibility even if an actuator 1 1 displaces, an 
electric and mechanical open circuit of a connection with a magnetic-head component can be prevented. 

[0061] Moreover, while being able to plan a productivity drive in this way since a wire is not used for the electrical installation to 
an actuator 1 1 and a magnetic-head component, and processing of wire foaming etc. becomes unnecessary, improvement in a 
property with the cure against static electricity etc. can be desired. 

[0062] Furthermore, since cutting of point 13a of FUREKUSHA 13 is canning out after head suspension assembly assembly with 
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this operation gestaJt. the workability of assembly assembly is not reduced. 

[0063] As mentioned above, if the effectiveness of this operation gestalt is summarized, in (1) former, shaping of the wireless 
suspension of actuator loading considered to be difficult will be attained. 

(2) Wireless-ization is attained, without reducing the displacement property of an actuator, and head suspension assembly 
assembly-operation nature. 

(3) Three-dimensional suspension shaping is attained and loading of 3 piece suspension hair KUCHUETA becomes easy. 
[0064] Drawing 6 is a decomposition perspective view for explaining 1 manufacture process of the magnetic-head equipment in 
other operation gestalten of this invention. 

[0065] It differs from the operation gestalt of drawin g 1 in that the through tubes 25 and 26 of plurality [ gestalt / this / 
operation / * / of FUREKUSHA 13 / point 13a] are formed. Therefore, the same reference number Is attached about the same 
component as the case of the operation gestalt of drawing 1 . 

[0066] These through tubes 25 and 26 mitigate the weight of this point 13a', and set It as one purpose to make a motion of this 
part easier. Furthermore, about the through tube 25. it is making making it an actuator 1 1 and the magnetic-head slider 1 2 fix 
directly with adhesives through these through tubes Into other one purpose. 

[0067] Although the circular thing of the configuration of through tubes 25 and 26 Is the most desirable as shown In this drawing, 
it may be a rectangle or other configurations. Moreover, the dimension is also arbitrary. 

[0068] Since the other configurations and operation effectiveness of this operation gestalt are completely the same as that of 
the case of the operation gestalt of drawing 1 , explanation is omitted. 

[0069] Drawing 7 is a side elevation for explaining roughly the spacial configuration of the point of the magnetic-head equipment 
in the operation gestalt of further others of this invention. 

[0070] This operation gestalt is the case where the suspension of 2 piece structures where FUREKUSHA and a load beam are 
one component of combination is used, and the actuator 1 1 and the magnetic-head slider 1 2 are attached on both sides of a 
suspension, respectively. 

[0071] especially — drawing 7 — an example — **** — FUREKUSHA — one side — a field — a side — the magnetic head — 
a component — connecting — having — the — one — wiring — a member — 18 — a — * — another side — a field — a side - 
- an actuator — 11 — connecting — having — the — two — wiring — a member — 18 — b — ' — respectively — fomiing — 
having — **** . 

[0072] Since the other configurations and operation effectiveness of this operation gestalt are completely the same as that of 
the case of the operation gestalt of drawing 1 . explanation is omitted. Of course, the same reference number Is attached about 
the same component as the case of the operation gestalt of drawing 1 . 

[0073] Drawing 8 is a side elevation for explaining roughly the spacial configuration of the point of the magnetic-head equipment 
in this invention and also other operation gestalten. 

[0074] This operation gestalt is also the case where the suspension of 2 piece structures where FUREKUSHA and a load beam 
are one component of combination is used, and the actuator 1 1 and the magnetic-head slider 1 2 are attached on both sides of a 
suspension, respectively. 

[0075] especially — drawing 8 — an example — **** — the magnetic head — a component — connecting — having — the — 
one — wiring — a member — 18 — a — * — ' — and — an actuator — 11 — connecting — having — the — two — wiring — 
a member — 18 — b — * — ' — FUREKUSHA — one side — a field — a side — both — forming — having — **** . For this 
reason, in order to connect an actuator 1 1 and the 2nd end of wiring member 1 8b", the penetration part 27 is formed in other 
partial 1 3b' of FUREKUSHA. and the tennlnal electrode of an actuator 1 1 was electrically connected to the connection pad 
connected to the 2nd end of wiring member 18b" by the soldered joint section 28 which passes along this penetration part 27. 
and it has fixed mechanically. 

[0076] Since the other configurations and operation effectiveness of this operation gestalt are completely the same as that of 
the case of the operation gestalt of drawing 1 . explanation is omitted. Of course, the same reference number is attached about 
the sanne component as the case of the operation gestalt of drawing 1 . 

[0077] This invention cannot be shown In instantiation, and not all the operation gestalten described above can show It 
restrictlvely, and can carry out this invention in other various deformation modes and modification modes. Therefore, the range of 
this invention Is specified by only a claim and Its equal range. 
[0078] 

[Effect of the Invention] As explained to the detail above, according to this invention. It becomes possible to make the 1 st wiring 
member exist in a different flat surface by making a part of support device which is carrying out the laminating of the end 
connected to the magnetic-head component of the 1 st wiring member on it separate from other parts of this support device. And 
since the electrical installation section to an actuator and the electrical installation section to a magnetic-head component are 
divided by making a part of support device separate from other parts of this support device, even rf an actuator displaces, 
checking each other motion can realize wireless-ization nothings Consequently, a head posture does not receive a bad influence 
with the elasticity and rigidity which wiring has. And since the variation rate is absorbed in the part of the 1 st wiring member 
which has flexibil'rty even if an actuator displaces, an electric and mechanical open circuit of a connection with a magnetic-head 
component can be prevented. Moreover, while being able to plan a productivity drive In this way since a wire is not used for the 
electrical Installation to an actuator and a magnetic-head component, and processing of wire foaming etc. becomes unnecessary, 
improvement In a property with the cure against static electricity etc. can be desired. 
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* NOTICES * 
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damages caused by the use of this translation. 

I.This document has been translated by computer. So the translation may not reflect the original precisely. 
2JF*** shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[BHef Description of the Drawings] 

[Drawing 1] As 1 operation gestalt of this invention, it is the top view which looked at the whole magnetic-head equipment from 
the slider side. 

[Drawing 2] It is the top view similarly seen from the slider side so that the configuration of the point of the magnetic-head 
equipment in the operation gestalt of drawing 1 may be shown in detail. 

[Drawing 3] It is a side elevation for explaining roughly the spacial configuration of the point of the magnetic-head equipment in 
the operation gestalt of drawin g 1 . 

[ Drawing 4 ] It is the decomposition perspective view showing the installation structure to the suspension of the actuator in the 
operation gestalt of drawing 1 . and a magnetic-head slider. 

[Drawing 5] It is a decomposition perspective view for explaining 1 manufacture process of the magnetic-head equipment in the 
operation gestalt of drawing 1 . 

[Drawing 6] It is a decomposition perspective view for explaining 1 manufacture process of the magnetic-head equipment in other 
operation gestalten of this invention. 

[Drawing 7] It is a side elevation for explaining roughly the spacial configuration of the point of the magnetic-head equipment in 
the operation gestalt of further others of this invention. 

[Drawing 8] It is a side elevation for explaining roughly the spacial configuration of the point of the magnetic-head equipment in 
this invention and also other operation gestalten. 
[Description of Notations] 

10 Suspension 

11 Actuator 

12 Magnetic-Head Slider 

13 FUREKUSHA 
13a, 13a* Point 

13b, 13b' Other parts 

14 Load Beam 

15 Base Plate 

16 Dimple 

1 7 Tongue 

18 Wiring Member 

1 8a, 1 8a*, 1 8a" 1 st wiring member 

18b, 18b', 18b" 2nd wiring member 

19, 20. 22 Connection, pad 

21 Golden Ball 

23 Installation Section 

25 26 Through tube 

27 Penetration Part 

28 Soldered Joint Section 
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[ Drawin g 6] 
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